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7KH V\VWHP PXOWL�WXUQ LQMHFWLRQ DQG IDVW H[WUDFWLRQ IRU

LQVWDOODWLRQ ,7(3�7:$& LV GHYHORSLQJ LQ 057, 5$6� ,Q

WKLV SDSHU RQH NLFNHU LQ LQMHFWLRQ ULQJ DQG RQH H[WUDFWLRQ

NLFNHU LQ VWRUDJH ULQJ DUH GHVFULEHG� ,Q ERWK NLFNHUV ULVH

WLPH RI PDJQHWLF ILHOG LV QRW PRUH ��� QV� DQG SODWHQ

GXUDWLRQ ������� QV� 7KH WRWDO OHQJWK RI WKH LQMHFWLRQ

NLFNHU LV ��� P� DSHUWXUH LV ���×��� P DQG NLFNHU

VWUHQJWK LV ���� 7⋅P� 7KH WRWDO OHQJWK RI WKH H[WUDFWLRQ

NLFNHU LV ��� P� DSHUWXUH LV ����×���� P DQG NLFNHU

VWUHQJWK LV ���� 7⋅P� %RWK NLFNHUV DUH VLWXDWHG RXWVLGH

YDFXXP FKDPEHU DQG FRQVLVWHG RI QXPEHU XQLIRUP

VHFWLRQV ��� P OHQJWK� ,Q HDFK VHFWLRQ IHUULWH PDJQHW�

SXOVH IRUPHU OLQH� PDWFKHG UHVLVWRU ��� 2KP DQG �� N9

FHUDPLF PHWDO WK\UDWURQ ZLWK JURXQGHG JULG DUH XVHG�

3XOVH FXUUHQW LQ HDFK PDJQHW DFKLHYHV ��� N$ LQ RUGHU WR

PDJQHWLF ILHOG QRW PRUH ��� 7� ,Q HDFK IRUPHU OLQH

FRQFHQWUDWLRQ FDSDFLWRUV DQG LQGXFWDQFH LQ RUGHU WR

VWRUDJH HQHUJ\ DQG SXOVH FRUUHFWLRQ DUH XVHG� 7KH

FRPSDFW SXOVH SRZHU VXSSO\ V\VWHP LQ HDFK VHFWLRQ JLYHV

WKH SRVVLELOLW\ FRQQHFWLRQ ZLWK PDJQHW VKRUW IHHG EXVHV

ZLWKRXW ORZ�LPSHGDQFH ��� 2KP FDEOH�

� *(1(5$/ '(6,*1

7KH NLFNHU RI WKH LQMHFWLRQ ULQJ �NLFNHU �� DQG WKH NLFNHU

RI WKH VWRUDJH ULQJ �NLFNHU �� DUH SDUWV RI LQVWDOODWLRQ

,7(3�7:$& >�@� $ SHUIRUPDQFH VSHFLILFDWLRQ IRU WKH

NLFNHUV LV JLYHQ LQ WDEOH � DQG WDEOH ��

7DEOH �� 7KH VSHFLILFDWLRQ RI WKH NLFNHU ��

0DJQHW WRWDO OHQJWK ����� P

0DJQHWLF ILHOG ������ 7

5LVH WLPH ������� ��� QV

)ODW WRS ��������� QV

)DOO WLPH 8QOLPLWHG
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5HSHWLWLRQ SHULRG � V

%HDP DSHUWXUH LQ PDJQHW �� PP�GLDP�

)LHOG XQLIRUPLW\ LQ KDOI�DSHUWXUH ± ��
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7DEOH �� 7KH VSHFLILFDWLRQ RI WKH NLFNHU ��

0DJQHW WRWDO OHQJWK ���� P

0DJQHWLF ILHOG ������ 7

5LVH WLPH ������� ��� QV

)ODW WRS ��������� QV

)DOO WLPH 8QOLPLWHG

)ODW WRS WROHUDQFH ± ��

5HSHWLWLRQ SHULRG� � V

%HDP DSHUWXUH LQ PDJQHW �� PP� GLDP�

)LHOG XQLIRUPLW\ LQ KDOI�DSHUWXUH ± ��

6HULHV SDUDPHWHUV HDFK NLFNHU LV QHDU SDUDPHWHUV NLFNHU

IRU LQVWDOODWLRQ ³0LUDEHO´ >�@� )RU WKLV UHDVRQ HDFK

PDJQHW FRQVLVW RI VHFWLRQV OLNH ³0LUDEHO´ PDJQHWV DQG

HDFK VHFWLRQ LV FRQQHFWHG WR VHOI�FRQWDLQHG SXOVH VXSSO\

XQLW� .LFNHU � FRQVLVW RI VL[ VHFWLRQV� NLFNHU � FRQVLVW RI

ILYH VHFWLRQV� 7KH FHUDPLF EHDP WXEH LV XVHG LQ NLFNHUV

EHFDXVH WKH YDFXXP LQ WKH LQVWDOODWLRQ ,7(3�7:$& LV

YHU\ KLJK ������ ± ����� WRUU��

� 0$*1(76

7KH FURVV VHFWLRQ RI PDJQHWV LV VKRZQ LQ )LJ� ��

.LFNHU�� K  ��� PP� V ��� PP� '  �� PP�

.LFNHU�� K  �� PP� V  �� PP� '  �� PP�

)LJXUH �� &URVV�VHFWLRQ RI PDJQHWV�
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7KH OHQJWK RI HDFK VHFWLRQ RI HDFK PDJQHW LV HTXDO WR

��� PP� DQG UDWLR K�V RI HDFK VHFWLRQ LV HTXDO WR �� ,Q WKH

UHVXOWV WKH LQGXFWDQFH RI HDFK VHFWLRQ LV HTXDO WR ��� Q+�

7KH PDJQHWLF FLUFXLW FRQVLVW RI IHUULWH ��� 11� 7KH

WKLFNQHVV RI IHUULWH SODWH LV �� PP� (SR[\ FRPSRXQG LV

XVHG IRU JOXLQJ� 7KH IHHG EXVHV DUH PDQXIDFWXUHG IURP

DOXPLQLXP� )RU WDUJHW PDJQHWLF ILHOG ZH KDYH WR UHFHLYH

WKH FXUUHQW QHDU WR � N$ LQ IHHG EXVHV� 7KH IHUULWH DQG

IHHG EXVHV DUH VLWXDWHG LQ DLU DQG LQ WKH UHVXOW WKH DLU�

FRROLQJ LV SRVVLEOH�

�/RRN ULJKW IRU FRQWLQXH��

� 38/6( 6833/< 81,7

7KH ULVH WLPH RI SXOVH ��� QV JLYHV WKH SRVVLELOLW\ WR XVH

LQ IRUPLQJ OLQH FRQFHQWUDWHG FDSDFLWRUV DQG LQGXFWDQFHV

>�@� 7KH FRPPXWDWRU IRU FXUUHQW � N$ LV WKH PDLQ

SUREOHP LQ RXU FDVH� 7KH WK\UDWURQ 7*,��������� LV

XVHG� ,W ZRUNV DW YROWDJH ����� N9 DQG FRQQHFWHG RQ WKH

FLUFXLW ZLWK D JURXQGHG JULG >���@� ,Q WKLV FLUFXLW WKH

PDLQ FXUUHQW RI D ORDG JRLQJ WKURXJK WKH JDS DQRGH�JULG

DQG WKH JDS JULG�FDWKRGH LV XVHG RQO\ IRU LQLWLDO SXOVH� ,Q

WKLV FDVH WKH R[LGH�FRDWHG FDWKRGH LV QRW GHVWUR\� (DFK RI

PDJQHW VHFWLRQ FRQQHFWHG WR VHOI�FRQWDLQHG SXOVH VXSSO\

XQLW� ZKLFK HOHFWULF FLUFXLW LV VKRZQ LQ )LJ� ��

)LJXUH �� (OHFWULF FLUFXLW SXOVH VXSSO\ XQLW LQ FRQQHFWLRQ RI WKH PDJQHW�

2ZQ LQGXFWDQFHV RI FDSDFLWRUV DQG EXVHV DUH QRW VKRZQ

LQ )LJ� �� EXW ZHUH FRQVLGHUHG LQ WKH SXOVH FXUUHQW

FDOFXODWLRQ� 2ZQ LQGXFWDQFH RI D PDJQHW /P IXOILOV

IXQFWLRQV RI LQGXFWDQFH RI WKH ILUVW cell� &RPPRQ QXPEHU
RI FHOOV LV HTXDO WR ILYH� 7KH VPDOO QXPEHU RI FHOOV KDV

UHTXLUHG IRU RSWLPL]DWLRQ RI WKH IRUP RI SXOVH WR XVH

IRUPLQJ OLQH ZLWK YDULRXV LQGXFWDQFHV /��/� LQ FHOOV� )RU

FRUUHFWLRQ RI IURQW RI SXOVH WZR DGGLWLRQDO FHOOV 5� &�

DQG 5� &� ZHUH DGGHG DOVR� 7KH PDWFKHG UHVLVWRU 5 ���

2KP LV FRQQHFWHG EHWZHHQ DQRGH RI WKH WK\UDWURQ DQG

RXWSXW RI OLQH� 7KH VPDOO YDOXH RI UHVLVWRU 5 ��� 2KP

FRXOG PDNH GLIILFXOW\ IRU FRQQHFWLRQ RI D IRUPLQJ OLQH

ZLWK PDJQHW E\ D ORQJ FDEOH ZLWK D ORZ LPSHGDQFH = 

��� 2KP� 7DNLQJ LQWR DFFRXQW GLIILFXOWLHV RI XVLQJ RI

VXFK FDEOH ZH GHFLGHG WR SODFH HDFK XQLW QHDU WR

DSSURSULDWH VHFWLRQ RI WKH PDJQHW DQG WR XVH IRU

FRQQHFWLRQ WKH SDLU RI VKRUW EXVHV� %XVHV DUH FRQQHFWHG WR

WKH JURXQGHG JULG RI WKH WK\UDWURQ DQG WR DQRWKHU RXWSXW

RI OLQH� 7KHLU LQGXFWDQFH LV QRW PRUH WKDQ ��� Q+� 'XH

WR WKLV WKH KLJK YROWDJH RQ EXVHV LV DEVHQW GXULQJ

FKDUJLQJ D OLQH DQG RQ D IODW WRS ZKHQ 8 /P⋅G,�GW a ��

7KH YROWDJH DULVHV RQO\ GXULQJ WKH ULVH WLPH DQG WKH IDOO

WLPH RI SXOVH DQG LV QRW PRUH WKDQ �� N9� ,W VLPSOLILHV

WKH KLJK�YROWDJH LQVXODWLRQ RI EXVHV DQG IHUULWH LQ PDJQHW

ORFDWHG RQ DQ DLU�

'XULQJ GHYHORSPHQW RQH RU WZR W\SH FHUDPLF DQG RLO

FDSDFLWRUV ZHUH WHVWHG� $V D UHVXOW RLO FDSDFLWRUV ,.����

���� ZHUH XVHG LQ FHOOV RI OLQH & DQG FHUDPLF FDSDFLWRUV

.9,�� ZHUH XVHG LQ FHOOV 5�&�� 5�&��

7KH H[SHULPHQWDO PRGHO RI WKH XQLW NLFNHU� ZDV

PDQXIDFWXUHG DV D UHVXOW RI GHYHORSPHQW� ,W FRQVLVWV RI

WKH SXOVH VXSSO\ XQLW DQG WKH VHFWLRQ RI PDJQHW� 7KH

JHQHUDO YLHZ RI WKH PRGHO LV VKRZQ LQ )LJ� ��

)LJXUH �� ([SHULPHQWDO PRGHO RI WKH XQLW NLFNHU��
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4 EXPERIMENTAL RESULTS AND
FUTURE DEVELOPMENTS

On experimental model electrical durability, form of
pulse of a current in buses of a magnet and pulse of a
magnetic field in a working clearance and also
uniformity of a magnetic field were investigated. Single
break-down in air on constant charge voltage were
observed only 35 kV up, nevertheless they have not
hindered to lift charge voltage up to 47 kV and to
achieve the calculated current 8 kA. There were no
breakdowns in insulation of buses of a magnet during
pulse voltage. The form of pulse of a current in buses of a
magnet and pulse of a magnetic field in clearance was
further defined. The measurements were carried out by
two types of monitors and have shown satisfactory
coincidence with calculated form of pulse.

The outcome is shown in Fig. 4.

Figure 4: Magnetic field pulse in the median plane
(charge voltage U=20 kV).

The necessary charge voltage was defined as the result
of measurements. For kicker 1 it is equal 48 kV, for
kicker 2 it is equal 46 kV. The oil insulation in a power
supply unit was decided to use for the guaranteed
electrical reliability. This oil insulation is used for all
parts of unit, where constant charge voltage is, including
a thyratron. The construction of a power supply unit with
oil insulation is developed.
  Preliminary measurements the uniformity of a magnetic
field in the median plane were made also. At the distance
15 mm from the center of ceramic tube the uniformity is
equal  (2.0 - 2.5)%.
  The test of the power supply unit with oil insulation and
the measurement uniformity of a magnetic field in full
aperture are planed for nearest future.
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